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PROBLEM TO BE SOLVED: To provide a magnetic 
memory element and a magnetic memory array using it 
wherein information can be written in the memory 
element, the influence of the write on adjacent cells can 
be reduced, and a highly integrated product can be 
made. 

SOLUTION: The magnetic memory element comprises a 
substrate and a magnetoresistance effect film 4 formed 
above the substrate, the magnetoresistance effect film 4 
includes a first magnetic layer 1 and a second magnetic 
layer 3 separated by a nonmagnetic layer 2, and a 
magnetic field is applied to the first magnetic layer 1 to 
set the magnetizing direction of the first magnetic layer 
1 to write/record information. A ferromagnetic flux 
control layer 6 is provided for concentrating the flux of 
the applied magnetic field on the first magnetic layer 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a substrate and the magneto-resistive effect film prepared above this substrate. Said 
magneto-resistive effect film It is the magnetic memory device which writes in and records information 
by impressing a field to said 1st magnetic layer, and setting up the magnetization direction of said 1st 
magnetic layer including the 1 st and 2nd magnetic layers separated by the non-magnetic layer. The 
magnetic memory device in which the magnetic-flux control layer which consists of a ferromagnetic for 
centralizing the magnetic flux of said impression field on said 1 st magnetic layer is prepared. 
[Claim 2] The magnetic memory device according to claim 1 prepared so that the WORD current line 
for generating the field impressed to said 1st magnetic layer may be prolonged almost perpendicularly to 
the magnetization direction along the direction of a film surface of said 1st magnetic layer [ near said 1st 
magnetic layer ]. 

[Claim 3] The magnetic memory device according to claim 2 by which said magnetic-flux control layer 
is substantially prepared in the symmetric position to said 1st magnetic layer by making said WORD 
current line into center of symmetry. 

[Claim 4] The magnetic memory device according to claim 2 or 3 by which said 1st magnetic layer is 
located above said 2nd magnetic layer, said WORD current line is formed above said 1st magnetic layer, 
and said magnetic-flux control layer is prepared above said WORD current line. 
[Claim 5] A magnetic memory device given in any 1 term of claims 2-4 by which said magnetic-flux 
control layer is prepared in the side of said WORD current line. 

[Claim 6] A magnetic memory device given in any 1 term of claims 2-5 by which said magnetic-flux 
control layer is prepared in the side of said 1st magnetic layer. 

[Claim 7] A magnetic memory device given in any 1 term of claims 2-4 established so that said 
magnetic-flux control layer may surround the surroundings of said WORD current line and the both 
ends of said magnetic-flux control layer may arrive at the side of said 1st magnetic layer. 
[Claim 8] The magnetic memory device according to claim 6 or 7 in which the part of said magnetic- 
flux control layer prepared in the side of said 1st magnetic layer is formed from the same ferromagnetic 
as said 1st magnetic layer. 

[Claim 9] A magnetic memory device given in any 1 term of claims 1-7 currently formed from the 
ferromagnetic with which said magnetic-flux control layer has the same or bigger permeability as said 
1 st magnetic layer than it. 

[Claim 10] A magnetic memory device given in any 1 term of claims 1-7 in which said magnetic-flux 
control layer is formed from the same ferromagnetic as said 1st magnetic layer. 

[Claim 1 1] The magnetic memory array which is a magnetic memory array which arranged the magnetic 
memory device given in any 1 term of claims 1-10 in the shape of a matrix, is arranged in the 
longitudinal direction so that the magneto-resistive effect film of each magnetic memory device may be 
electrically connected to a serial, and is arranged so that a common WORD current line may be arranged 
to each magnetic memory device in a lengthwise direction. 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] > 
[Field of the Invention] This invention relates to the magnetic memory device using the magneto- 
resistive effect film in which a magneto-resistive effect, especially giant magneto-resistance (GMR) are 
shown. 
[0002] 

[Description of the Prior Art] In recent years, the random access memory using a magneto-resistive 
effect attracts attention as a solid-state storage element equipped with high density nature, the fast 
response, and the non-volatile. According to such a magnetic memory device, information can be 
recorded according to the magnetization direction of a magnetic layer, and it can consider as the 
nonvolatile memory which holds recording information semipermanently. For this reason, the use as 
various kinds of record components, such as a personal digital assistant and an information record 
component of a card, is expected, for example. Especially the magnetic memory device using giant 
magneto-resistance (GMR) can use the high power property of GMR, and since high-speed read-out is 
possible, it is expected. 

[0003] The magnetic memory device using such GMR is indicated by JP,6-243673,A, JP,6-295419,A, 
etc. Moreover, as the concrete cellular structure, the accumulation component structure which has 
arranged the write-in line, the read-out line, etc. to JP,9-91951,A is indicated, for example. In this 
accumulation component structure, while arranging each memory cell in the shape of a matrix, reading 
to a longitudinal direction and connecting with a serial by the line, the insulating material was separated 
in the lengthwise direction, the electric insulation was secured, and the write-in line common on each eel 
is arranged. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the field which writes in in case information is 
written in, and is generated from a line is revealed to other contiguity eels, and the problem that 
malfunction etc. occurs arises as the degree of integration of a memory cell increases. Moreover, to 
write in information from a viewpoint which raises the working speed of a memory device to a memory 
device as efficiently as possible is desired. 

[0005] The purpose of this invention can write in information on a memory device efficiently, and can 
reduce the effect of the contiguity eel on [ at the time of being writing ], and is to offer the magnetic 
memory array using the magnetic memory device arid it which can attain high integration. 
[0006] 

[Means for Solving the Problem] The magnetic memory device of this invention is equipped with a 
substrate and the magneto-resistive effect film prepared above this substrate. This magneto-resistive 
effect film It is the magnetic memory device which writes in and records information by impressing a 
field to this 1st magnetic layer, and setting up the magnetization direction of this 1st magnetic layer 
including the 1 st and 2nd magnetic layers separated by the non-magnetic layer. It is characterized by 
preparing the magnetic-flux control layer which consists of a ferromagnetic for centralizing the 
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magnetic flux of an impression field on the 1st magnetic layer. 

[0007] As for the magneto-resistive effect film in the magnetic memory device of this invention, it is 
desirable that it is the magneto-resistive effect film in which giant magneto-resistance (GMR) is shown, 
and the various magneto-resistive effect film of a coercive force difference type, a spin bulb mold, and 
an artificial skeleton pattern can be mentioned as such magneto-resistive effect film. 
[0008] The coercive force difference type magneto-resistive effect film has the laminated structure 
which made the non-magnetic layer intervene between the magnetic layers from which coercive force 
differs, and laminated structures, such as magnetic layer NiFeCo / non-magnetic layer Cu / magnetic 
layer CoPt, and the magnetic layer NiFe / non-magnetic layer Cu / magnetic layer Co, are mentioned. In 
these laminated structures, the CoPt layer and Co layer which are a big hard layer of coercive force are 
used as an information recording layer. " 1 " or "0" is recorded by whether the magnetization directions in 
an information recording layer are whether to be parallel and an anti-parallel direction. 
[0009] The magneto-resistive effect film of a spin bulb mold has the laminated structure which carried 
out the laminating of the antiferromagnetism layer to one magnetic layer of the two magnetic layers 
separated by the non-magnetic layer, and carried out switched connection to the antiferromagnetism 
layer. In such a magnetic memory device, the pin stop of one magnetic layer is carried out by switched 
connection with an antiferromagnetism layer, and information is written in by setting up the 
magnetization direction of the magnetic layer (free layer) of another side. That is, according to whether 
information is "0" or it is "1", it is set up so that the magnetization direction of a free layer may serve as 
parallel or anti-parallel. As magneto-resistive effect film of a spin bulb mold, the laminated structure 
which carried out the laminating of magnetic layer NiFe / non-magnetic layer Cu / magnetic layer NiFe / 
the antiferromagnetism layer FeMn is mentioned, for example. In the magneto-resistive effect film of 
such a laminated structure, the magnetic layer NiFe which does not touch an antiferromagnetism layer 
FeMn layer is used as an information recording layer. Moreover, in the magneto-resistive effect film of a 
spin bulb mold, the magneto-resistive effect film of the tunnel mold which used the insulating material 
for the non-magnetic layer is known, and such magneto-resistive effect film can also be used in this 
invention. As such magneto-resistive effect film, a magnetic layer NiFe / non-magnetic layer aluminum- 
aluminum! 03 / magnetic layer NiFe / antiferromagnetism layer FeMn is mentioned. 
[0010] The laminating of a magnetic layer and the non-magnetic layer is carried out by turns, through a 
non-magnetic layer, it is the magneto-resistive effect film combined in [ a magnetic layer ] 
antiferromagnetism, for example, as for the magneto-resistive effect film of an artificial skeleton pattern, 
the laminated structure of Co/Cu is mentioned. By impressing an external magnetic field, magnetization 
of each class aligns in parallel and, as for these magneto-resistive effect film, electric resistance 
decreases greatly compared with the case of anti-parallel. 

[00 IT] In the magnetic memory device of this invention, a field is impressed to the 1st magnetic layer, 
the magnetization direction of the 1st magnetic layer is set up in the predetermined direction, and 
information is written in by this. As a means for generating the field impressed in the case of such 
writing, in a magnetic memory device, generally, in order to pass a write-in current (Ward current), the 
Ward current line is formed. Preferably, the Ward current line is formed so that it may extend almost 
perpendicularly to the magnetization direction along the direction of a film surface of the 1st magnetic 
layer [ near the 1st magnetic layer ]. Generally, it is formed in a rectangular configuration and shape 
anisotropy is given, and the 1st magnetic layer and 2nd magnetic layer are set up so that a rectangular 
longitudinal direction may serve as an easy axis. Therefore, the direction magnetized in case information 
is written in is set up so that it may become the parallel or the anti-parallel in alignment with this easy 
axis. By forming the Ward current line so that it may extend almost perpendicularly to this 
magnetization direction, a field can be impressed so that it may become parallel or the magnetization 
direction of anti-parallel to the 1st magnetic layer. Moreover, as for the Ward current line, it is desirable 
to prepare so that it may pass near the 1st magnetic layer, and it is formed so that it may generally pass 
near the 1st magnetic layer through an insulator layer. 

[0012] In this invention, a magnetic-flux control layer is prepared in order to concentrate the magnetic 
flux of an impression field on the 1st magnetic layer. Therefore, the location in which a magnetic-flux 
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control layer is prepared is a location which can centralize the magnetic flux of an impression field on 
the 1st magnetic layer. As a location of such a magnetic-flux control layer, a symmetric position is 
substantially mentioned to the 1 st magnetic layer by making the Ward current line into center of 
symmetry. When the 1st magnetic layer is located above the 2nd magnetic layer and the Ward current 
line is formed above the 1st magnetic layer, the field generated from the Ward current line can be 
concentrated on the 1st magnetic layer by preparing a magnetic-flux control layer above the Ward 
current line. Moreover, the 1 st magnetic layer is located under the 2nd magnetic layer, and the Ward 
current line can concentrate the field generated from the Ward current line on the 1st magnetic layer by 
preparing a magnetic-flux control layer under the Ward current line, when the 1st magnetic layer is 
prepared caudad. 

[0013] Moreover, magnetic flux can be centralized on the 1st magnetic layer by preparing a magnetic- 
flux control layer in the side of the Ward current line. In this case, the effect of the impression field in 
the case of the writing to the adjoining memory device can be reduced by preparing between the 
adjoining memory devices. 

[0014] Moreover, a magnetic-flux control layer may be prepared in the side of the 1st magnetic layer. 
The effect of the impression field to the memory cell which can be made to concentrate the magnetic 
flux of an impression field on the 1st magnetic layer, and adjoins can be reduced by preparing a 
magnetic-flux control layer in the side of the 1st magnetic layer. 

[0015] Moreover, in one of the most desirable operation gestalten according to this invention, a 
magnetic-flux control layer surrounds the surroundings of the Ward current line, and it prepares so that 
the both ends of a magnetic-flux control layer may arrive at the side of the 1st magnetic layer. By 
preparing such a magnetic-flux control layer, the magnetic flux of the field generated from the Ward 
current line can be further concentrated on the 1 st magnetic layer, and efficient writing can be performed 
by low current. Moreover, the effect of the impression field to the adjoining memory cell can be 
reduced. 

[0016] In this invention, when a magnetic-flux control layer is prepared in the side of the 1st magnetic 
layer, as for the part of the magnetic-flux control layer prepared in the side of the 1st magnetic layer, it is 
desirable to form from the same ferromagnetic as the 1 st magnetic layer. Thus, when forming a 
magnetic-flux control layer from the same ferromagnetic as the 1st magnetic layer, the ferromagnetic 
film which carried out the laminating in the process which forms the 1st magnetic layer can be used as a 
magnetic-flux control layer. Therefore, a production process can be simplified and a magnetic memory 
device can be manufactured efficiently. 

[0017] The magnetic-flux control layer formed in this invention is formed from a ferromagnetic. 
Specifically, it can form from the alloy containing Co, Fe and nickel, or these etc. However, the 
ferromagnetic which forms a magnetic-flux control layer preferably is formed from the ferromagnetic 
which has the same or bigger permeability as the 1st magnetic layer which is a memory layer than it. A 
magnetic-flux control layer is formed from the same ferromagnetic as the 1st magnetic layer still more 
preferably. 

[0018] The magnetic memory array of this invention arranges the magnetic memory device of above- 
mentioned this invention in the shape of a matrix, in the longitudinal direction, it is arranged so that the 
magneto-resistive effect film of each magnetic memory device may be electrically connected to a serial, 
and it is arranged in the lengthwise direction so that the common Ward current line may be arranged to 
each magnetic memory device. 

[0019] In the above-mentioned magnetic memory array, in case information is written in, or in case 
information is read and carried out, in order to choose a magnetic memory device, the 2nd Ward current 
line which becomes common to the magnetic memory cell arranged in the longitudinal direction may be 
arranged. Thus, the 2nd Ward current line can be arranged, the magnetic memory which the Ward 
current line prolonged in a lengthwise direction and the 2nd Ward current line prolonged in a 
longitudinal direction intersect can be chosen, and writing and read-out of information can be 
performed. The field of the direction of a sink easy axis is generated for a big current relatively [ line / 
Ward current ], and, specifically, the magnetization direction of the 1st magnetic layer which is an 
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information recording layer is set up by these synthetic fields in the magnetic memory device which was 
generated and chose the small current for the field in the direction of a sink hard axis relatively [ line / 
2nd / Ward current ]. 

[0020] Instead of forming the 2nd Ward current line, using the sense current passed in order to read 
change of resistance of the magneto-resistive effect film, a field is generated in the direction of a hard 
axis, and the magnetization direction of the information recording layer of the magnetic selected 
memory device may be set up using a synthetic field with the field from the Ward current line. 
[0021] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing one example of the magnetic 
memory device according to this invention. With reference to drawing 1 , the GMR film 4 is constituted 
by forming a non-magnetic layer 2 between the 1st magnetic layer 1 and the 2nd magnetic layer 3. The 
GMR film 4 is coercive force difference [ for example, ] type GMR film, and it has the 2nd small 
magnetic layer 3 of coercive force relatively [ magnetic layer / big / 1 / of coercive force / 1st ] 
relatively, and by controlling the magnetization direction of the 1st magnetic layer 1, information is 
written in and it is recorded. 

[0022] Thus, the Ward current line 5 is formed above the 1st magnetic layer 1 which functions as an 
information recording layer. The Ward current line 5 is formed so that it may extend perpendicularly to 
space. The direction of an easy axis of the 1st magnetic layer 1 and the 2nd magnetic layer 3 is a 
direction parallel to space, and when the Ward current flows on the Ward current line 5, it can set the 
magnetization direction of the 1st magnetic layer 1 as parallel or the condition of anti-parallel of meeting 
in the direction of an easy axis. 

[0023] In this example, the magnetic-flux control layer 6 is formed above the Ward current line 5. The 
magnetic-flux control layer 6 is formed from the ferromagnetic, and is formed from the same desirable 
ferromagnetic as the 1st magnetic layer 1. distance ****** with the magnetic-flux control layer 6 almost 
comparable as the Ward current line 5 and the distance between the 1st magnetic layer 1 - it is prepared 
above the Ward current line 5 like. Therefore, by making the Ward current line 5 into center of 
symmetry, the magnetic-flux control layer 6 is formed so that it may become a symmetric position 
substantially to the 1st magnetic layer 1. By forming the magnetic-flux control layer 6 in such a location, 
the magnetic flux of the field generated from the Ward current line 5 can be centralized more on the 1st 
magnetic layer 1 . 

[0024] Drawing 2 is the sectional view showing other examples of the magnetic memory device 
according to this invention. In the example shown in drawing 2 , the magnetic-flux control layer 6 is 
formed above the Ward current line 5 like the example shown in drawing 1 , and the magnetic-flux 
control layer 7 and the magnetic-flux control layer 8 are further formed in the side of the both sides of 
the Ward current line 5. The magnetic-flux control layers 7 and 8 are also formed from the 
ferromagnetic, and are formed from the same desirable ferromagnetic as the 1st magnetic layer 1. [ as 
well as the magnetic-flux control layer 6 ] In addition to the upper magnetic-flux control layer 6 of the 
Ward current line 5, in this example, the magnetic flux of the field generated from the Ward current line 
5 can be further centralized on the 1st magnetic layer 1 by forming the magnetic-flux control layers 7 
and 8 in the side of the Ward current line 5 further. 

[0025] In this example, since the magnetic-flux control layers 7 and 8 are formed in the side of the both 
sides of the Ward current line 5, these magnetic-flux control layers can be operated as a magnetic- 
shielding layer to the adjoining magnetic memory device. Therefore, leakage of the field to the adjoining 
magnetic memory device can be reduced. Moreover, when carrying out the laminating of the magnetic 
memory device in the direction of three dimensions and integrating, the magnetic- flux control layer 6 
prepared above the Ward current line 5 can be similarly used as a magnetic-shielding layer, and leakage 
of the field to the magnetic memory device by which a laminating is carried out to the upper part can be 
reduced. 

[0026] Drawing 3 is the sectional view showing the example of further others of the magnetic memory 
device according to this invention. In the example shown in drawing 3 , the magnetic-flux control layer 
9 is formed so that the surroundings of the Ward current line 5 may be surrounded. The both ends 9a and 
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9b of the magnetic-flux control layer 9 are formed so that the side of the 1st magnetic layer 1 may be 
arrived at. The magnetic- flux control layer 9 is also formed from the ferromagnetic, and is formed from 
the same desirable ferromagnetic as the 1st magnetic layer 1. The magnetic flux of a field can be further 
centralized on the 1st magnetic layer 1 by forming the magnetic-flux control layer 9 like this example, 
so that the surroundings of the Ward current line 5 may be surrounded. 

[0027] Moreover, since the magnetic-flux control layer 9 which consists of a ferromagnetic is formed in 
the side of the both sides of the Ward current line 5, it can be made to function as a magnetic-shielding 
layer to the adjoining magnetic memory device. Therefore, leakage of the field over the adjoining 
magnetic memory device can be reduced. Moreover, since the magnetic-flux control layer 9 is formed 
also up, when carrying out the laminating of the magnetic memory device in the direction of three 
dimensions and integrating, it can be made to be able to function as a magnetic-shielding layer to an 
upper contiguity eel, and leakage of a field can be reduced. 

[0028] Drawing 4 is the sectional view showing the example of further others of the magnetic memory 
device according to this invention. In the example shown in drawing 4 , the magnetic-flux control layer 
10 is formed in the upper part of the Ward current line 5, and the side of both sides. This magnetic-flux 
control layer 10 is also formed from a ferromagnetic, and is formed from the same desirable 
ferromagnetic as the 1st magnetic layer 1. Down the both ends 10a and 10b of the magnetic-flux control 
layer 10, the magnetic-flux control layer 11 is formed further. This magnetic-flux control layer 1 1 is the 
magnetic film which was formed from the same magnetic film as the 1st magnetic layer 1 of the GMR 
film 4, and was separated from the 1st magnetic layer 1 by making an insulator layer intervene in the 
film formation process of a magnetic memory device. Therefore, it has the same structure as the 1st 
magnetic layer 1, and is formed from the same ferromagnetic. The non-magnetic layer 12 and magnetic 
layer 13 which were separated by making an insulator intervene in a film formation process similarly are 
prepared in the lower part of the magnetic-flux control layer 11. The non-magnetic layer 12 has the same 
diaphragm structure as a non-magnetic layer 2, and the magnetic layer 13 has the same diaphragm 
structure as the 2nd magnetic layer 3. 

[0029] In this example, the magnetic-flux control layer for centralizing magnetic flux on the 1st . 
magnetic layer 1 consists of a magnetic-flux control layer 10 and a magnetic-flux control layer 11. The 
manufacture process of a magnetic memory device can be simplified more by forming the magnetic-flux 
control layer 1 1 prepared in the side of the both sides of the 1st magnetic layer 1 from the same thin film 
as the 1st magnetic layer 1 like this example. Also in this example, the magnetic-flux control layers 10 
and 1 1 can be operated as a magnetic-shielding layer for reducing leakage of the field to a contiguity cel. 

[0030] Drawing 5 is the sectional view showing the example of further others of the magnetic memory 
device according to this invention. In the example shown in drawing 5 , while the magnetic-flux control 
layer 6 is formed above the Ward current line 5, the magnetic-flux control layer 1 1 is formed in the side 
of the both sides of the 1st magnetic layer 1 . This magnetic-flux control layer 1 1 is a magnetic layer 
formed by making an insulator layer intervene between the 1st magnetic layer 1 like the magnetic-flux 
control layer 1 1 shown in drawing 4 R> 4. 

[0031] Drawing 6 is the mimetic diagram showing the condition of magnetic flux in case the magnetic- 
flux control layer is not prepared. As shown in drawing 6 , the magnetic flux 20 of the field generated 
from the Ward current line 5 sets up the magnetization direction of the 1st magnetic layer 1 by passing 
along the inside of the 1st magnetic layer 1. The magnetization direction is set up in the parallel or the 
direction of anti-parallel in alignment with the easy axis of the 1st magnetic layer 1 by the direction of 
the current which flows the inside of the Ward current line 5. As shown in drawing 6 , such magnetic 
flux 20 has a possibility of also affecting the 1st magnetic layer which is an information recording layer 
of the GMR film of the adjoining cel. 

[0032] Drawing 7 is the mimetic diagram showing the condition of the magnetic flux at the time of 
preparing a magnetic-flux control layer according to this invention. In the example shown in drawing 7 , 
like the example shown in drawing 3 , the surroundings of the Ward current line 5 are surrounded and 
the magnetic-flux control layer 9 to which the both ends reach the 1st magnetic layer 1 is formed. 
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[0033] As shown in drawing 7 , the magnetic flux 20 of the field generated from the Ward current line 5 
passes along the inside of the magnetic-flux control layer 9 intensively. Therefore, it is controlled to 
pass along the inside of the 1st magnetic layer 1 intensively, and bigger magnetic field strength can be 
given to the 1st magnetic layer 1. Therefore, the magnetization direction of the 1st magnetic layer 1 is 
efficiently controllable also by the lower current. Therefore, information on the 1 st magnetic layer 1 can 
be written in with a lower current. Moreover, since magnetic flux 20 can be centralized into the 
magnetic-flux control layer 9, leakage of the field to a contiguity eel can be reduced. 
[0034] Drawing 8 - drawing 10 are the typical sectional views for explaining the writing and read-out of 
information in the magnetic memory device which used the GMR film. In the magnetic memory device 
shown in drawing 8 , the GMR film has the 1st magnetic layer 1 and 2nd magnetic layer 3 which were 
separated by the non-magnetic layer 2, and this GMR film is coercive force difference type GMR film. 
On the 1st magnetic layer 1, the Ward current line 5 is formed through the insulator layer 24. The GMR 
film is prepared on the substrate 21 and the electrodes 22 and 23 for passing a sense current on the GMR 
film are formed in the both sides of the GMR film. 

[0035] Drawing 9 (a) is a typical sectional view for explaining the principle of operation at the time of 
recording information "0" or one side of "1" on the 1st magnetic layer (information recording layer) 1. 
According to the flowing current, the field of the direction shown by the arrow head A generates the 
Ward current line 5, and it is set up in the direction which the magnetization direction of the 1st 
magnetic layer 1 shows by the arrow head by this field. Thereby, predetermined information is written in 
the 1st magnetic layer 1 . 

[0036] Drawing 9 (b) and (c) are the typical sectional views showing the principle of operation which 
reads the information written in as mentioned above. In order to read information, the Ward current line 
5 is made to generate a sink and a field weaker than the time of writing for a current weaker than the 
time of writing in the direction of arrow-head A first. In addition, as for the magnetic field strength at 
this time, only the magnetization direction of the 2nd small magnetic layer 3 of coercive force is set up, 
and the magnetization direction of the 1st big magnetic layer 1 of coercive force is the magnetic field 
strength which becomes [ being held with as, and ]. Thus, since the generated field is a field of the 
direction of arrow-head A, the magnetization direction of the 2nd magnetic layer 3 is set up in the 
direction of an arrow head shown in drawing 9 (b). Consequently, it is set up so that the magnetization 
direction of the 1st magnetic layer 1 and the magnetization direction of the 2nd magnetic layer 3 may 
become parallel. 

[0037] Next, as shown in drawing 9 (c), the direction of the current which flows the Ward current line 5 
is made into hard flow, and the field of the direction of arrow-head B shown in drawing 9 (c) is 
generated. In addition, let magnetic field strength at this time as well as the time of drawing 9 (b) be the 
weak field which can set up only the magnetization direction of the 2nd magnetic layer 3. Thereby, only 
the magnetization direction of the 2nd magnetic layer 3 is reversed, and the magnetization direction of 
the 1st magnetic layer 1 and the magnetization direction of the 2nd magnetic layer 3 will be in the 
condition of anti-parallel. 

[0038] In the condition which shows in drawing 9 (b), since the magnetization direction of the 1st 
magnetic layer 1 and the magnetization direction of the 2nd magnetic layer 3 are parallel, the resistance 
of the GMR film is low. On the other hand, in the condition which shows in drawing 9 (c), since the 
magnetization direction of the 1st magnetic layer 1 and the magnetization direction of the 2nd magnetic 
layer 3 are in an anti-parallel condition, the resistance of the GMR film is high. Therefore, the resistance 
of the sense current which flows the GMR film changes so that it may become high. Therefore, 
information can be read by detecting such a resistance value change. 

[0039] Drawing 10 (a) shows the principle of operation at the time of recording information "0" or 
another side of "1 As shown in drawing 1 0 (a), the Ward current line 5 is made to generate the field of 
the direction of sink and arrow-head B for the current of drawing 9 (a) and hard flow, and it sets up in 
the direction which shows the magnetization direction of the 1st magnetic layer 1 by the arrow head by 
this. The magnetization direction of this 1st magnetic layer 1 is a direction contrary to drawing 9 (a). In 
addition, the magnetization direction of the 2nd small magnetic layer 3 of coercive force is also set up in 
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the same direction in this case. 

[0040] Drawing 10 (b) and (c) show the principle of operation at the time of reading the information 
written in as mentioned above, and drawing 9 (b) and the same actuation as (c) are made. Namely, as 
shown in drawing 10 (b), the magnetization direction of the 2nd magnetic layer 3 is set up in the 
direction which shows a current that the field of the direction of arrow-head A occurs on the Ward 
current line 5 by the arrow head by the sink and this. In this condition, the magnetization direction of the 
1st magnetic layer 1 and the magnetization direction of the 2nd magnetic layer 3 are in the condition of 
anti-parallel. 

[0041] Next, as shown in drawing 10 (c), the current which flows on the Ward current line 5 is made 
into hard flow, the field of the direction of arrow-head B is generated, and only the magnetization 
direction of the 2nd magnetic layer 3 is reversed by this field. Thereby, the magnetization direction of 
the 1st magnetic layer 1 and the magnetization direction of the 2nd magnetic layer 3 will be in an 
parallel condition. 

[0042] By considering as the condition which shows in drawing 10 (c), it changes from the condition 
shown in drawing 10 (b) so that the resistance of the GMR film may become low. Therefore, the 
information written in the 1st magnetic layer 1 can be read by detecting resistance change of the GMR 
film. 

[0043] As explained with reference to drawing 9 and drawing 10 , the information recorded on the 1st 
magnetic layer 1 can be read by reversing the magnetization direction of the 2nd magnetic layer 3, and 
detecting whether resistance becomes large or it becomes small. Moreover, since the magnetization 
direction of the 1st magnetic layer 1 is in the condition held as it was in the case of read-out, read-out of 
un-destroying becomes possible. 

[0044] Moreover, it is necessary to write in and read information to the magnetic memory device which 
chose the above magnetic memory devices in the memory array arranged in the shape of a matrix. In 
such a case, it sets and the writing and read-out to a magnetic memory device are performed using the 
synthetic field of the field by the Ward current line, and the field of this and a perpendicular direction. 
Specifically, the approach using the vertical field from the Ward current line and the field which 
compounded the horizontal field by the sense current line, the approach using the field which formed the 
2nd Ward current line in the direction which intersects perpendicularly with the Ward current line, and 
compounded the vertical field from the Ward current line and the horizontal field from the 2nd Ward 
current line, etc. are mentioned. 

[0045] In addition, the above-mentioned writing and actuation of read-out are the writing of a magnetic 
memory device which used the coercive force difference type GMR film, and an example of actuation of 
read-out, and this invention is not limited to the approach of such writing and read-out, and may perform 
writing and read-out by the other approaches of operation. Moreover, in the magnetic memory device 
using other GMR film, such as a spin bulb mold, writing and read-out can be performed by other 
approaches. 

[0046] Drawing 1 1 is the sectional view showing the 1st example of the magnetic memory device 
according to this invention. On the substrate 31, the GMR film 4 which consists of the 1st magnetic 
layer 1 and 2nd magnetic layer 3 which were separated by the non-magnetic layer 2 is formed. This 
GMR film 4 is separated from the 1st adjoining magnetic layer 34, a magnetic layer 33, and the 2nd 
magnetic layer 32 by the insulating layer 36. Insulating layers 37 and 38 are formed on these, and the 
Ward current line 5 separated by these insulating layers 37 and 38 is formed above the GMR film 4. The 
magnetic-flux control layer 39 is formed on the insulator layer 38. 

[0047] Drawing 12 and drawing 13 are the sectional views showing the production process of the 
magnetic memory device shown in drawing 1 1 . With reference to drawing 12 (a), sequential formation 
of the 1st magnetic layer 34 which consists of a non-magnetic layer 33 which consists of the 2nd 
magnetic layer 32 which consists of NiFe etc. on the substrate 31 which consists of Si etc., Cu, etc., 
CoPt, etc. is carried out by the thin film formation approaches, such as the sputtering method. 
[0048] With reference to drawing 12 (b), the resist film 35 is formed by the predetermined pattern on the 
1st magnetic layer 34. With reference to drawing 12 (c), the 1st magnetic layer 34, a non-magnetic layer 
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33, and the 2nd magnetic layer 32 are etched by using the resist film 35 as a mask, and the field 
equivalent to the GMR film is separated. 

[0049] drawing 13 (d) — referring to - next, aluminum 203 etc. - from ~ the becoming insulating layer 
36 is deposited. Next, by carrying out lift off of the resist film 35, as shown in drawing 13 (e), the 
structure where the insulating layer 36 was made to intervene between the 1st ferromagnetic layer 1, a 
non-magnetic layer 2 and the 2nd magnetic layer 3, and the 1st ferromagnetic layer 34, a non-magnetic 
layer 33 and the 2nd magnetic layer 32 is acquired. 

[0050] drawing 1 3 (f) - referring to - next, aluminum 203 etc. - from - after forming the becoming 
insulating layer 37 and forming the Ward current line 5 which consists of Cu etc. above the GMR film 4, 
an insulating layer 38 is formed on it. Next, the magnetic-flux control layer 39 which consists of 
ferromagnetics, such as CoPt or NiFe, is formed on an insulating layer 38, and it considers as the 
magnetic memory device of the structure shown in drawing 1 1 . 

[0051] Drawing 14 - drawing 1 8 are the sectional views showing the example of others of a magnetic 
memory device according to this invention. In addition, in these drawings, the adjoining magnetic 
memory device is also illustrated collectively. 

[0052] Drawing 14 is the sectional view showing the 2nd example of the magnetic memory device 
according to this invention. On the substrate 41 which consists of Si etc., the 2nd Ward current line 42 
which consists of Cu etc. is formed, the 2nd Ward current line 42 top — aluminum 203 etc. - from - the 
becoming insulating layer 43 is formed and the electrodes 44 and 45 for passing a sense current are 
formed on the insulating layer 43. The insulating layer 46 is formed between the electrode 44 and the 
electrode 45. On the insulating layer 46, the laminating of the 1st magnetic layer (hard layer) 1 which 
consists of a non-magnetic layer 2 which consists of the 2nd magnetic layer (software layer) 3 which 
consists of NiFe etc., Cu, etc., CoPt, etc. is carried out, and the GMR film is formed, between the GMR 
film and the GMR film of the adjoining magnetic memory device — aluminum 203 etc. - from -- the 
becoming magnetic layer 47 is formed. 

[0053] the 1st magnetic layer 1 top - aluminum 203 etc. - from - the becoming insulating layer 48 is 
formed. The Ward current line 5 which consists of Cu etc. is formed above the GMR film of this 
insulating layer 48. a this Ward current line 5 and insulating-layer 48 top - aluminum 203 etc. - from - 
- the becoming insulating layer 49 is formed. On the insulating layer 49, the magnetic-flux control layer 
50 which consists of ferromagnetics, such as CoPt or NiFe, is formed. 

[0054] In the magnetic memory device of this example, the Ward current line 5 and the 2nd Ward 
current line 42 prolonged in the direction which intersects perpendicularly with the Ward current line 5 
are formed. The magnetic memory device of this example can set up the magnetization direction of the 
1st magnetic layer 1 and the 2nd magnetic layer 3 by the field which compounded the vertical field 
produced by the Ward current line 5, and the horizontal field produced from the 2nd Ward current line 
42. Moreover, the resistance value change of the GMR film is detectable with the sense current which 
flows an electrode 44, the GMR film, and an electrode 45. In this example, the magnetic-flux control 
layer 50 is formed above the Ward current line 5. Therefore, it has the same structure as the example 
shown in drawing 1 . 

[0055] Drawing 15 is the sectional view showing the 3rd example of the magnetic memory device 
according to this invention. In this example, the magnetic-flux control layers 51 and 53 which consist of 
ferromagnetics, such as CoPt or NiFe, are formed in the side of the both sides of the Ward current line 5. 
Moreover, the magnetic-flux control layer 52 which consists of same ferromagnetic is formed above the 
Ward current line 5. About other configurations, since it is the same as that of the example shown in 
drawing 14 , the same reference number is attached and explanation is omitted. 

[0056] In this example, the magnetic-flux control layer 52 is formed above the Ward current line 5, and 
the magnetic-flux control layers 51 and 53 are formed in the side of the both sides of the Ward current 
line 5. Therefore, it has the same structure as the example shown in drawing 2 . 
[0057] Drawing 16 is the sectional view showing the 4th example of the magnetic memory device 
according to this invention. In this example, the magnetic-flux control layers 54 and 58 are formed in the 
side of the both sides of the 1st magnetic layer 1 through the insulator layer 47, the magnetic-flux 
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control layers 55 and 57 are formed in the side of the both sides of the Ward current line 5, and the 
magnetic-flux control layer 56 is further formed above the Ward current line 5. These magnetic-flux 
control layers are formed from ferromagnetics, such as CoPt or NiFe. These magnetic-flux control layers 
surround the perimeter of the Ward current line 5, and they are prepared so that the both ends may arrive 
at the side of the 1st magnetic layer 1 . Therefore, it has the same structure as the magnetic memory 
device shown in drawing 3 . 

[0058] Drawing 17 is the sectional view showing the 5th example of the magnetic memory device 
according to this invention. In this example, the 1st magnetic layer 61, a non-magnetic layer 60, and the 
2nd magnetic layer 59 are formed in the side of the both sides of the 1st magnetic layer 1 which 
constitutes the GMR film, a non-magnetic layer 2, and the 2nd magnetic layer 3 through the insulating 
layer 47. In this example, the 1st magnetic layer 61 prepared through an insulating layer 47 functions as 
a magnetic-flux control layer. Therefore, the magnetic-flux control layer 61 is formed in the side of the 
both sides of the 1st magnetic layer 1 through the insulating layer 47. The magnetic-flux control layers 
62 and 64 are formed in the side of the both sides of the Ward current line 5. Moreover, the magnetic- 
flux control layer 63 is formed above the Ward current line 5. Therefore, this example has the same 
structure as the example shown in drawing 4 . 

[0059] Drawing 18 is the sectional view showing the 6th example of the magnetic memory device 
according to this invention. In this example, the 1st magnetic layer 61, a non-magnetic layer 60, and the 
2nd magnetic layer 59 are formed in the side of the both sides of the 1st magnetic layer 1, a non- 
magnetic layer 2, and the 2nd magnetic layer 3 through the insulating layer 47 like the example shown 
in drawing 17 . The 1st magnetic layer 61 functions as a magnetic-flux control layer in this example. 
Therefore, the magnetic-flux control layer 61 is formed in the side of the both sides of the 1st magnetic 
layer 1 through the insulating layer 47. Moreover, the magnetic-flux control layer 66 is formed above 
the Ward current line 5. Therefore, this example has the same structure as the example shown in 
drawing 5 . 

[0060] Drawing 19 - drawing 29 are the sectional views showing the process which manufactures the 
example shown in drawing 17 . With reference to drawing 19 , the 2nd Ward current line 42 is formed 
on a substrate 41, and an insulating layer 43 is further formed on it. On an insulating layer 43, an 
insulating layer 46 is formed at an electrode 44 and 45 lists. 

[0061] Next, with reference to drawing 20 , sequential formation of the 2nd magnetic layer 3, a non- 
magnetic layer 2, and the 1st magnetic layer 1 is carried out on an insulating layer 46 at an electrode 44 
and electrode 45 list. Next, as shown in drawing 21 , it forms on the 1st magnetic layer 1 so that it may 
become a predetermined pattern about the resist film 70 by the photolithography method. 
[0062] Next, with reference to drawing 22 , the 1st magnetic layer 1, non-magnetic layer 2, and 2nd 
magnetic layer 3 are etched by using the resist film 70 as a mask. Next, with reference to drawing 23 , an 
insulating layer 47 is deposited and an insulating layer 47 is embedded in the clearance formed of 
etching. Next, it considers as the condition which shows in drawing 24 by carrying out lift off of the 
resist film 70. Next, with reference to drawing 25 , the resist film 71 is formed by the predetermined 
pattern by the photolithography method. 

[0063] Next, the ferromagnetic layer used as a magnetic-flux control layer is deposited, and the 
magnetic-flux control layer 62 and the magnetic-flux control layer 64 are formed. Next, as it considers 
as the condition which shows in drawing 27 R> 7 by carrying out lift off of the resist film 71 and is 
shown in drawing 28 . after forming an insulating layer 48 between the magnetic-flux control layer 62 
and the magnetic-flux control layer 64 and forming the Ward current line 5 above the GMR film, an 
insulating layer 49 is formed on it. Next, as shown in drawing 29 , the magnetic-flux control layer 63 
which consists of a ferromagnetic is formed on an insulating layer 49 and the magnetic-flux control 
layers 62 and 64. 

[0064] Drawing 30 is the sectional view showing the cross section along the top face of the 1st magnetic 
layer 1 of the magnetic memory device obtained as mentioned above. Four memory devices are shown 
in drawing 30 . As shown in drawing 30 , the magnetic-flux control layer 61 is formed in the both sides 
of the longitudinal direction of the 1st magnetic layer 1 in each memory device through the insulating 
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layer 47. Moreover, it is prepared in the lengthwise direction so that an insulating layer 47 may 
intervene between the 1st magnetic layer 1 (i.e., between GMR film). 

[0065] Drawing 3 1 is drawing showing the arrangement condition of the Ward current line 5. As shown 
in drawing 31 , the Ward current line 5 is formed so that it may extend in the lengthwise direction of a 
matrix-like array, and it is formed so that it may become the common Ward current line to the 1st 
magnetic layer 1 in each memory cell, i.e., the GMR film. 

[0066] Drawing 32 and drawing 33 are the sectional views showing the production process of the 
example shown in drawing 18 . As shown in drawing 32 after the production process shown in drawing 
19 - drawing 24 , after forming an insulating layer 48, the Ward current line 5 is formed above the 1st 
magnetic layer 1, and an insulating layer 49 is formed on it. Next, as shown in drawing 33 , the 
magnetic-flux control layer 66 which consists of a ferromagnetic is formed on an insulating layer 49. 
[0067] The magnetic memory device shown in drawing 1 8 as mentioned above can be manufactured. In 
the above-mentioned example, although the 1st magnetic layer used as an information recording layer 
explained the magnetic memory device located above the 2nd magnetic layer, this invention is not 
limited to this and the 1st magnetic layer 1 can apply it also to the magnetic memory device using the 
GMR film located under the 3rd magnetic layer 3. In this case, the Ward current line can be arranged 
under the 1 st magnetic layer through an insulator layer. 

[0068] Moreover, in each above-mentioned example, although the example using the coercive force 
difference type GMR film as GMR film was explained, this invention is not limited to this and can be 
applied also to the magnetic memory device using the GMR film of others, such as a spin bulb mold. In 
the magnetic memory device using the GMR film of a spin bulb mold, when using a free layer as an 
information recording layer, this invention can be applied by arranging the Ward current line near the 
free layer, and preparing a magnetic-flux control layer so that a field may concentrate on a free layer. 
[0069] 

[Effect of the Invention] According to this invention, magnetic flux can be concentrated on the 1st 
magnetic layer which is an information recording layer, and information on a memory device can be 
written in efficiently. Moreover, the effect of the contiguity eel on [ in the case of writing ] can be 
reduced, and high integration can be attained. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS ^ 

[Brief Description of the Drawings] 

[Drawing 11 The sectional view showing one example of the magnetic memory device according to this 
invention. 

[Drawing 21 The sectional view showing other examples of the magnetic memory device according to 
this invention. 

[Drawing 3] The sectional view showing the example of further others of the magnetic memory device 
according to this invention. 

[Drawing 4] The sectional view showing the example of further others of the magnetic memory device 
according to this invention. 

[Drawing 5] The sectional view showing the example of further others of the magnetic memory device 
according to this invention. 

[Drawing 61 The typical sectional view showing the condition of the magnetic flux from the Ward 
current line. 

[Drawing 7] The typical sectional view showing the condition of the magnetic flux in the example 
according to this invention. 

[Drawing 8] The typical sectional view for explaining the writing of the information on a magnetic 
memory device, and read-out of information. 

[Drawing 91 The typical sectional view for explaining the writing of the information on a magnetic 
memory device, and read-out of information. 

[Drawing 10] The typical sectional view for explaining the writing of the information on a magnetic 
memory device, and read-out of information. 

[Drawing 111 The sectional view showing the 1st example of the magnetic memory device according to 
this invention. 

[Drawing 121 The sectional view showing the production process of the example shown in drawing 1 1 . 
[Drawing 131 The sectional view showing the production process of the example shown in drawing 1 1 . 
[Drawing 141 The sectional view showing the 2nd example of the magnetic memory device according to 
this invention. 

[Drawing 15] The sectional view showing the 3rd example of the magnetic memory device according to 
this invention. 

[Drawing 161 The sectional view showing the 4th example of the magnetic memory device according to 
this invention. 

[Drawing 17] The sectional view showing the 5th example of the magnetic memory device according to 
this invention. 

[Drawing 181 The sectional view showing the 6th example of the magnetic memory device according to 
this invention. 

[Drawing 19] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 201 The sectional view showing the production process of the 5th example of a magnetic 
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memory device according to this invention. 

[Drawing 21] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 22] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 23] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 24] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 25] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 26] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 27] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 28] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 29] The sectional view showing the production process of the 5th example of a magnetic 
memory device according to this invention. 

[Drawing 30] The cross-sectional view along the top face of the 1st magnetic layer in the 5th example of 
the magnetic memory device according to this invention. 

[Drawing 31] The sectional view showing the arrangement condition of the Ward current line in 
drawing 30 . 

[Drawing 32] The sectional view showing the production process of the 6th example of a magnetic 
memory device according to this invention. 

[Drawing 33] The sectional view showing the production process of the 6th example of a magnetic 
memory device according to this invention. 
[Description of Notations] 

1 ~ The 1st magnetic layer 

2 — Non-magnetic layer 

3 — The 2nd magnetic layer 

4 » Magneto-resistive effect (GMR) film 

5 — The Ward current line 

6, 7, 8, 9, 10, 1 1 - Magnetic-flux control layer 
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Mch^%)i<M<DMmmRm!:t&&tii?>tixte*), c© 

«fc 5 ftiS^titjaim^fe*^«c:fct»-cffl^s c £&x 
C©«fc^ft58^S!a^Kibrt*. fiSKHN i 
F e/#M814J§A 1 - A 1 , O a XfiSffilN i F e/S 
&fiBfflI F e M n ft e>tt-2>. 

[ooio] ATte+SKDismmfifflmmiz. mwst 
$m&mt&&KK.mm2ti. }mtem*ftLxm&m 40 

HE. Co/CuOii»SW6h5. C*i6©58Sl 
©JKtta^TfcSSTUU ^^©^{ctb^-cm^ffitii 

[001 1 ] *^©fiamy*'j^(c*ji»-cB, 01 
©isttBKffiw^EnttOT^ 1 <Dffl&m<omt-}5$\*:m 
S©^|S]K:^o. cfUcio-cttSRfcSSjMy. c© 
«fc 5 ft«*j£#©f&Efl^TSISJ?£2S£TS/ci*©3M8 

iiz-c. fiaa^-tysRT-cc^c^-cti. — sate, 50 
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z>. v-Ymtimtt.* ifiUtt, 0i©®ffii©j5$ 

£3190 1 ©®1^©MM:^c»^fro&{t;£[6](c*f 

os^siifcji^^^tc^ens. -«a«:0i©is 

ttJf&E>'02©B8ttJI«. ISfCDfttKMStltf 

gfAift^i^tc^snrt^. S£-,t. t»fR£«* 

* tcimw-ft ift^jr^tcssesns. 7 - FmgfeS! 
* . c ©jut:* facts* l aaaiSKii^ s <t 5 cckw s 
c t tcj: 9 . 01 (omm^cn lwj fc»swf©» 
{t^rrsiift-2»«t i 5«:{a^Enjni-r6c<i:*s-c*s„ $ 
fc. <?- fssuak* 1 ©iatt®©ifi^3is«fc ^jcta 
wici *s» * < . -MLiammmzfti'Xm 1 ©bb 

[0012] *«W«:*»I,»'C. SBKMailJItt. EPftUSI? 

©EBjf^0i©rai4/§K0*T£fc»i9:w<E>ft£. ft-? 
x. m&fflmm&iktthtiziiLmz. miom&micw 

©<fc 5 ftS^fUfflDBWfitSi l/TB, 9- KS«&l£5r*t 
LT0 1 ©E814)lK:>MbllgW«:»f*ftfi[g*i 

u v- vwaaam 1 (oimmo^^tcm-f^rix^ 

CiKJ: D . -7- FWaftfrfeH^-r ^K^=&0 1 ©18 
2©iStt)l©T*K:&gL/. V- Fmte«*5m 1 ©JStt 

morijicmi htix •2>t§^«:«. 7-Kms^©T^ 

[0013] ®^$llil)l«r. Kmifc^©JW* 

cc^ws c <«:K:«t i com&micmsSizm'p 2nz c 
tifixzz. c©«^. mm-?z>j*v%k*t<Dmia& 
w^ci«:j:<5. ms-rs^^ysR^cstii^©^ 

[ooi4] fisjeii«ra«. 0 1 commsomj; 
KRwt fia^sijiani*. 0 1 ©iai4s©fiW{c 

SWSCiKJ:"), 01 ©fi8ttJ!(cEP»H??©B&5fi ; & jg 

cfi§-a--5c£7!»i-c#. *fc§sarrs^*y-fe^'MDEpjjn 
5Si?©iJiS4{ajS-r sct^Tts. 

[0015] */c, *^Kfr9*6*7rt/t>3HNM 
©iocc*ji,»r«. 9-K«SSB»©**> 
0 *H*. ttJR«Hra©f«Miai30>9l 1 ©«tt»B©fflW«C 

©ai4e«c$6«:**^-sci*inr t (amdS-c^w 

ftS*ji*«r?T^C<!:*i-C#S. BS^S^^y 
•b;l/-v©epjJD^©i5?S*<S«-r S C t ifiX * £ . 

[0016] *miK*mx. w&Mwm&m 1 ©istt 
momftKW) hnz,i&£. 0 1 ©5att®©«iiw«:iftw 



<omwm iftm? & xm^ > xmmu tc*mm&m 

mMmwmtuxm^zct&xzz. &->x. m 
rnxm^mmt-r^ct^x^. nm^m^^vm 

[0017] *mi<£te^xBJ&?z>®M®mmte. & 

®&#frt>&f&Zft2>o JU**Ka*. Co, Fe v M 

N i ^/c«cn6^^^^i'^6ff^-r^c ±&X 10 
[0018] ##£9jOB&^u * y r u w ±ie*^ 

[0 0 1 9 ] ±fB£>®fU*y7 UWfc:*5t,>-C tt*8£ 

*t L Tftjl <b £S 2 CD *7 - K^Sfe^^BeS bT J: 
i> 0 C(DJ:^tcS2(D9- Fii«l§*iegU 

Fmm&£W&fa<<cmv2>m2<D>7~ fuss 
m&Bio*ft j >c±w£2> a Sterna*, 7-f^ss 

[0020] m2<Dv~Fm$Lm%&vzftt>K>^ m 

[0 02 1 ] 

[^cD^fflcD^si] bib. Xftwtcwitims^v 

fH 1 OSBttJl 1 tfS2<om^M3(OrS(fC 
im^2&&WZ>Ctt l c£K)ftf&ZtiXl,>2> 0 GMR 

ffi^cD^^^c^ 1 ©aatt/i 1 ttmmicmmjxD'bz 

a. 50 
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[0022] co^ itmmmmt uxmrn-tzm 1 

(DM&m 1 <d±:£k:. 7- F^*gi5#l£W6*iTi,> 

[0 02 3] #*ffiWt*5t,>T&S, 7-Km^5<D± 

nm«^5 <t m 1 cd«14h 1 omcosmtmz 
mm&oi&vmtiZxkstcy- Fmfef§5(D±:frfc:i&w 
e>nn^o u~>x. W3mmm$\z. v-pmwtms 

^U/c^<DSS^^, £K>mi <omwM 1 

[0024]i2«, ^B^C^^ffi^^U^CDfte 
Ttt, ^10C^*r*^ilU«tC7-Fm^5<D±^ 

5 <Dmi<D®m(<cm%imwm 1 j&mmumm 8 3^»w 

?»SBttt(*^6»«Stir*j0. »^L<«lgi<D 
cc*5i»r«. C7.— p«iHBHl 5 © Ji*o«BW«WWI 6 «cfti 

$ e> CCS 1 (DMfeM 1 CCft cp S i± & c £ &X 
[0 0 2 5 ] ^^WCte^Tte, "7- K^liS^5CDS 

»^<Diia^{£^-r ^> c <t ^-c # €>o 

cctei^rtt. -7-K*js«B5(D*toD*HtoJ:5Cca« 
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j£3ftri>-&„ 2^hsswoj:^k > "7- f««bb5©s 

6«dB»©8Ba*JB 1 ©B&t4Jf 1 (CglcbS-ttSC i^r 
[ 0 0 2 7 ] Sfc. -7- F*»«5©nM©^K:%flB 

3 -est: ft^r. w^-rifiKay^yjR^ 

tsctm. £*JT# a. 

[0 02 8] 04tt. fcifcwtcftssafu^yjR^os 
6«:*©satffi**"i'iKffiia-c**. 04tc^-rs«ft^i 

K*H>TB. 7-K«S!B»5©±^SCmffJ©fflJ*K: > 

i o#kw6*xtv*. zommnmm 1 o 
t>. 5M»tt«*6»jaES*i. »* k at* 1 ©«tt» 1 
iPosfiKttft^e^KdEsns. ea^*ijffljji 1 o ©was 
gp i o a rz? i o b ©T^rcc«. s h icmziftmm 1 1 20 
ifim-ihtix^z. ccomnrnmrni i«> gmrk4 

<FM 1 ©KttJf 1 £R— ©BBttlBa>i&0fiR3n/cfc©-C 

**), «svy*yiR^©»iw^fiSxe«c*jt»t:. j&ttig 
*^-fts**c osn 1 ©isffli 1 frhftmzntc 

M1±m-C$>2>. 8£o"C. ffll©fiBf4Jf lilHOflt^W 

*^>tt $ # £ c t k «t 0 § titemmm 1 2 sys 

14B 1 3 #Rt*6fttl>*. MBttH 1 2 tt#SB14Jf 2 
£BI^»m*a*«l/"C*J9. BB14B1 3ttSff2©« 30 

tt)l3 tiai-o«Rawi**r or 

[0 02 9 ] *Sd*Wc*5l,vttt. flB£M8Mi 1 ORtf 

imm 1 1 #>e> . mi ©s&h-b i icmmzm'p s # 

S7c«t>©8amSiJffllJB**aifiR3nrt>4. #JIJ6WI©J: 5 
k. »i©S6t4Hi©MflPJ©ffliJ*K:i9:W6ti*e^*0ffli 
Ull*. mi©»tt^l £Rli;»il*»6JiaiW-*C£ 

sctms. ^HlfetWcfcu-cfc. fiB&*U8PBi o 
RCM 1*. W8Hz;U^©!SI?©iB&£<g«-f &/<:«>© 
«Sli/-*KJBiL-C«fiS**Ci*»r**. 40 
[0 030]@5», *»fHK«58B«^*y* : f-©3 
6CCffe©HJ8«a|*7n-r»fffiia-c*4. S5«:^-r*)5SW| 
(c*l>Ttt. 7 - K*SSBS5©Jb*fCjam$fJfflIIB 6 ifiSL 
tte>*i*£*K:. * l ©BB14B 1 ©WIB©flB*«:««W 

epjsi i*«rw6*vc»,»s. c©mm*ijw@i i«. m 
4Kw-rmm®mm 1 1 traswc. « 1 ©fi&t*B 14©. 

IBK|BIWi*^-«E3#«C4«:«tr)*BES<l4SBtt»"C 

[ 0 0 3 1 ] 126 a. amiswBarawfcti^tt^* 
^©««©tt»ftwr«BCHr**. H6tcn%r,J:9 50 
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K. 9-F«aii5*6«*-S-*8BW©«Jt!20tt, HI 
l©B8ttJil**jiSCi(c < fc»). W 1 ©83E14J1 1 ©88 
{k^4S3£T5. "7-K«ift£5«t>*8feft.&*afe©:£ 

9tc. C©J:5fc«Jfc2 0tt. W&f SHrJU©GMRJgi 
©HMBE«Wr*4J|j 1 ©tttttfJcfcHJ**^**** 

[ 0 0 3 2 ] H7 tt. **K«Cfiei>fift«*(lfflIB*!9:Wfc 

»^©»«©«tt*fi% , r«aH"c*i. 0 7 K^-rnys 

flTCtt. H3CcavJ-*J|«iBI««:. -7-FWMR5© 
g*> K> £B#. -e©WiSSg|5* 5 * 1 ©6814® 1 tqBOttZ 

w&mwm 9 wmt h tix t, » s . 

[0 0 3 3] @7K^tJ:^K. 7-FW*«5*«&» 
£L *:»*©«« 2 0 tt. tBHmM 9 #£m*to«:j§ 

»Stl, SB1©K14B HC»L«fc^*#&a§^fflK&^ 

0 1 ©hsb i ©swb5Snsi*««r* c £ 

ot, J:9<K^«ii6Tlin©»t4Bl^©W«©*#i£ 
**tf9Ci*«r*4. fi8*2 0*8am*U8PB9 
*(cm*3-ttSC£^-C#-S©-C. BSJi-fe;U^©fi8#© 

[0 0 3 4] 08H21 0«. GMR£*ffll,>fcflB£U 
* y 3R?-K*j»iflWR©»*ii*aofB!*mi/ft«i9!r 
S7c»©^Sfi«JBrBS5H-C*S. S 8 K:ij*TfiB£U * y * 
W«->t. GMRilJ, ^»ttJ§2fCj:o-r^III3ti 
fc^ 1 ©1814® 1 RO'S 2 ©«f4@ 3 «roti»o. c 
©GMRffii, ffiS*MS©GMRI8r*^. mi ©IS 
14B 1 <D±tCteimm 2 4 0 X V - FSftK 5 

•5, GMRJg©WfflJ«:tt. GMR^CC-fe>^mSS*SS-r 
fc»©Sfii2 2SC/2 3*J|9:tt6tlTt>4. 
[0035109 ( a ) tt. mi (DMtem (tSf«i2& 

b> i jc. nm "o" grew: " i n ©— #*ia&-r*Kf 

©ttfPD^I4SiWr-5fc»©«S;fl«JBrffiBlT?*S. 9- 

KSiSiS5*san*«s£«:j:«). ^EnA-c^-r^rsi©^ 

O . C ©iSWtcJ; *) m 1 ©fiBttB 1 ©ttffcfrfa 

*i® i ©aat4Ji i tcstrii*ns. 

[0 03 6] H9 (b)M (c) B, «±©J:^«:L/ 

lcg^ii*©KJ:»3 4>^c>mSS*ii£L'. #*ii*©BIJ: 

©fiSI^Stt. ^^©^J^ 3 tt* 2 ©!8t4il 3 ©fiSfb* 
[Sj©^*«l9:^3<a. ffi«tt)©**&Sll©a&t4JIl©SB 
^b^rSJttffiJ#3*i/cS Jli«t5J:9«t8JHIttT*5. 
C©«t^{Ct,r^L/7cfiailftt. ^EPA^[fij©»^-C* 

4©-r. * 2 ©isttJi 3 om< t-fim&m 9(b) tc^-r 
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itxfo tm2 <DM&m 3 cd as<t#rfij# a 4 «* 5 «c 

[0037] JXtC, 09(c) OC^-Tcfc^K:, 9-FS 
««5***i4«*©*IflI*ai*rtl4L- 09 (c) CC 

5KSK<>* 09 (b) ©«f^H«CC % lf!2(D«ttJf 3<D 

» 1 <D&f*JI 1 (D«<t*fil t . sr 2 <D»t4Jl 3 "<D«{ 
ft 4 *«RTO)tti t a 4 . 

[0 038109 ( b ) K5Vrtt«K:*$l»Ty\ » 1 <D 
Sfcfcfe® 1 ©SWk*«i*2 ©«ttJB3 ©Wk^filttW 

GMRK<Dffitaffl«ffi<aoTt,>4. 
CftfCjtfU 09 (c) CC5K-rtt»«C*JC>TB, »1(D 

tfttSf8T*a©T. GMRJR©fi!Sffl[«W<«c-3rc» 
4 e S£oT, GMRK*»ns*>^«»©ffiEBiffl«. 
«<a*J: SKEW'S. S£or, c©J:5tt«!S«cD 
a<k**Hir*ci«cj:Ofli«*«*fflrc£*Jr* 

4o 

[00391010 ( a ) B, t*«R " 0 M * to* "1" 

(a) ccsvriSK:, 09 (a) &at#id<z>*a**- 
rs-t*. c©»i©«tt«i©asfk*w«. 0 9 

CVh S a» 2 (Dffittg 3 (DBSfk^ffiJ fc m-<Djtt icWS. 

Stl4o 

[ 0 0 4 0 ] 0 1 0 ( b ) RZf ( c ) tt, VL±<D <fc 9 OC 

*50, 09 (b) SO' (c) ±H^«Mt#aS*i*. 
Ta*>%. 010 (b) tc^T^te, «7-K«iS«5 

icj; ->xmz <oimm 3 ©awk^rieitsaEnrsvr^rWicc 
K«.. cowiKto^ * i ottttn i ©a<b:£ 

A £ SI 2 ottHUl 3 ©SWk*A ttS¥ff©tt«i ^-^t 

[0 04 1 1 010 (c) fCS*TJ:5K:, 9- F 

C(D«^CC<fc0^2(7)«ffii3OfiS{b^ 
©#£Si|£<*i*4. cntc<fc0mi<Dfi8ttHlcD85jk^ 

a t m 2 <DM&m 3 (omktfitntfiWft a«as ± a * . 

[00421010 (b) CC^rtttB3^6, 0 1 0 
(c) K^Tim£-r£C<tKJ:9, GMRJgcoffiCtfil 
#«<a*J:5(c3Mfrra. GMRKOffiRS 
{k*ttHrr*c£fcJ:i). m<z>BttJllcc«»i&Sti 

[0 04 3 1 H9RCXB1 0*»JHLrKWl/fcJ:5 
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CC, »2<D«tt«30fiWk*fiI*S(E3*, JHSfW**: 
* < a 4 *> S fett* S < a * * *lftHrr * C 4 tc J: 9, 

4. *fc, »l©fiBtt«l©«Wk*A» 
[0 044 1 iiBOJr^aaBtfll^^ySR-^i^h 

fc^^*y*^cctt«*«*ii*K*arie*3w» 

io 4„ c©J:5tt«^cc*jCi"C, 7~FW*««c«fcSffltff 

*y*^«:jfrt-*»*ii*ac;**aL*tf 9. ftftift 
iS3flEr4*rpicc»2 09- F*«aa*Kw, ?-f«« 

[004 5 I ±E©»*i&*Rcra#ffib©«lf¥ 

b, fi^^oGMRitac^aaiytyffoi 

[0 04 6 I 01 IB, #»?8teffi5ffl«y*y*^© 

iiii©wi«*a%rKBBia-c**. s«3 ioikb, 
#p»tt» 2 cc <t ^T^st^n/cm i <om&m i 2 

©»14)B3^€>.ttSGMRlll4 3W»tte>tir^4. CO 
30 GMR|4lt WW36«CJ:-jt».!W«*10B 
14134, ?Sttil3 3, *2©l»14JB3 2 3&>6^HtSti 
■Ct»*. Ctl5CE>±K:»; «»13 7Rtf3 8aVK9 6 
nrfcO, GMRR4(D±*CCtt. Ctl^CD*fe^J13 7 
SJ>'3 8tcJ:-or^gf3n/c7- F*ftM5MK»6ti 
(6<W3 8O±CC«^«»JB3 0^RW6h 

[00471 01 2ROl 1 3 Bv 0 1 1 tC^-T^^ 

^ysR^ouBfixe^-riRfflHr**. 012 (a) 

Z&MLX. S i &£*»6&SS«3 1©±CC, NiF 
40 ettf*64S»2©Bffll3 2, CufttWftS* 
3 3 . StfC oPt a ^*»"€>a 4^ 1 3 
4?:^ 9 * y >yffiai*©»JRJBfl6*ffiCC J: 0 JB^CJB 

[00481012 (b) % m 1 <DM\£M 3 

4<D±tC % Bfje©^*->-CUy^h«3 5*RW*. 
012 (c) 4#M0t» U^X hi35^7X^iU 
Tffn<D6BttJi3 4. ^®tt!3 3, SO'^2(D»tt@ 
32*x^>^U GMR0Kc«ar*«*t»«r 

So 

50 [00491013 (d) *«C, A 1, O 
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S* 1 ;^ h^7-TSCiCCj:0, 013 (e)Cc^n 
■$\fc5ec> Iff 1 O&Kffl! 1 . #8SttH2S^2<0?» 
tt®3<fc, J&l<D&i&t4J13 4> ^8BEttH3 3SC/»2 
CDS8fflI3 2C0n(C«6tra3 6*^ft3tffc«jfi*» 

[00501013 (f) 4#itr, *«C. A 1, o 
, acf*6&4IWHS7«HtU GMRK4<D_L:£ 
CCCu&£^6«C«7-P«ilM5«:)ISJ(EL|ftfft. *&» 
JB3 8**<D±KJfcflfr4. J6HUB3 80±«CC 10 

o P t *fc«N i F e tt£CDttfl^i*^5tt&ttK«m 

i3 9e^i 4 01 1 tcTjkTmmom&s *v&*£ 
[oosniau^Bistt **W{c«e5»»y* 

[0 0 5 2 ] 0 1 4», wwccffi^mM*!/**© 

fi4 1©±ra, C - K®H8 20 

4 2tfRtt64vt:i>S. »2© , !7-F«SbH4 2<D±k: 
fct, Al, 0 3 ^£>e»^^il4 3»^ntfe 
9, J»«4 3©±k:b, 42>*«**ifrrfc«><0«« 

4 4&tf4 5#R#6ftTt>£o Ii4 4i^g4 5© 
HCCftaft«H4 6^»W64ir^-5. H&liJf 4 6©±fc 
tt. N i F e&£*»6fc£»2©rattJB (77 hJB) 
3, Cutt£;fo&tt*#»*»2\ WC'oRttt** 
&«c&im«Sttll <^-FJi) i#8W strobe 
GMRI«$nt^5o GMRK±> mm?6M$& 
^*U^OGMRIB<b<Dffl(Ctt, Al, O, ft£*>6 30 
Qc&ttBH4 7a»WJtt3tirc»«. 
[0053]®1 ©B&ffif 1 ©±*Ctt. Al 2 0 3 ft £ 
3^6«C**ft«W4 8 3&J«JSESnrc»* D CCOjfg^H4 8 
©GMRMcDi^tcte, Cuft£;fr6ft*?~F««l8 
5jWKrSS*VCI»*. C©?- F*^5&tf»IW14 
8©±ecW\ Al, 0 3 tx£frtt&mkM4 9*mtii 
$ntl^. *&gJf 4 9©±CCtt. C o P t gfcttN i 
F e ft £©9JHBtttt*» 6 ft £fiB5fc8«]JI 5 0 #R W <E> ft 

[0054] amtflOnU « «*«*$lr^B % 7 40 
-FttHtt5£. 7- Fm^5iiE^*r^^Cc5iD : 

9- F«a«5«:j:0*feD4«» 
Ifi, #2©7-FS^4 2;fr6£&*«»f?±*£' 

GMR1, 2aafKe4 5**tiS-b>^«»CC<fc-0, G 

#RW6ftro>4. 8E->r, Hioc^T5MfcWiH«© so 
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[o o s 5 ] 01 5«, *#wfc«5^^*y*T© 

«\ V - F SHE* 5 ©HM©flK&(C * CoPt$/cWN 

i f et*£<mw&Wfrht£zmmmm$ iso'5 3 

#Rl*64VCl>&. Sfc. 9- F«JUB5©±#K:M\ 
Ba<0*^i*3^6tt48BaKM«iJ15 2#Rtt6ftTl> 
£ 0 *©tt©«J««:o(,vctt % B14(C»tWI[«4H 

[0 0 5 6 ] *mfflCCbl*T«. ?-F*SER5©± 
*«caa»(IIB«i5 2 3&«HW6tirte?), 9-F««SB5 
©H«l©W**c«mWJ«BlJi 5 IRtfS 3**RW6ftT(,> 
^t, 0 2^^-rHffi0!l<bgI^|(DlS3g^WL/ri^ 

[0 05 7] 01 6tt, *»wccse^«ay-=&y*T-cD 

tt, « 1 OflttM 1 OHIIlOll*«CIMW4 7 t^l t 
®$W15 4SO'5 8*JRW6ttT*J0, "7- F«J* 
«5 0W«©«*CC«5BMai»5 5Rtf 5 7aWK»6*i 
Tte 0 % 5 6CC 7- F«MI5 ©J^KKftjNMI 5 6 
aMRtt Cft6©^fWffl«tt.- CoPtJ 
fcttN i Fe^ci'(D«P6M$ti^, Cft6© 
l^fHfM»» 9-Plll5(DIHHI» t -e©M*s 

aw*si i ©attn i <Diu^r«ca-r & <fc ^«c»W6tiTi» 
[o o 5 8 ] 0 1 7**> #»HK:fie5a«y j ey*^© 

tt, GMRJR*«Wtr*»l©«tt»l. #«tt«2, 
SO'lfi 2 ©8«£ Jf 3 ©RHOill^rCCtBIMI 4 7 L 

7*rtLTRW&*i*fin©«ttR6 IB, ^^JfflU 
ibr«t6-r^o ffirjt, * l ofiBtttli l ©HflPJoflH*' 
It, *B«MB4 7«:^brBBEm«lffllJB6 l#RW6*VtC> 

So 9 - f rnifoK 5 ommmmc&mmmwm 6 2 & 
o'6 4W^nti^o a/c, F»«t«5©±':fr 

KttSBWIW»R6 3 36*RW6tirc^4. Stot, 

[005 9]'H18«" #f^{cffi5^y*"J#^© 

B ( 01 7«c5*T3W«±H«c. ftlttttttHl. # 
K14B2, acf»2©BBa4»3 0WflH<DBJ*tc, »1 © 
®ttJ16 1. #Bttl8 0, &&W2 4>M±j|5 9ftS|fi 
IM4 7«^LTR«t6tirC»«. ^lCDffllttji6 1 

x . S l ©ffltt/i l ©WfflJofflW«:« 4 tfiitt)B4 7 
LTfiBEm«l»JB6 l^RW6tirc»*. 7-F« 
8W5©±*«Ctt«««l«Ji8 8^RW6tiri>i. 
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[00"60]H19^H29B, 0 1 7 KiSTSSttffll* 

g*g4 1©±CC, #2©*~F*»«4 2*7ft«U 5 
6K*CD±CC»WB4 3«r«J«-r*. IBWB4 3©±«: 

m@4 4Rtf4 54Wc»iI4 6^MT^o 
[0 0 6 1 ] JfcfC, @2 0^RSlt, 
fi 4 5 £CttCf&«» 4 6 <D±tt , ft 2 <Dffiffii 3 % ^NfiS 

tt@2; »iofiatt»i*)KX»flrr*. »uc! 02 1 

7 0 *Bf5E©>< * - > £ ft 5 Cc!H 1 £>S8ffif 1 CD± 

[0 06 2 ] H2 2 4#fiai/T, I/^HI7 0 

^^ibt, »KDttttHl. *«tt»2ROW2 

IOTWfi*»4 7*»M&tf. »tfC. U5?*h«7 0* 
^CC, 02 S^iilt, ^Xhi7 1^7*h'jV 

[0 0 6 3 ] ?am$ijfflj^<tft^>^«ttJi^*a 

U ^$IJ®H6 2SWsm©JfflW6 4**JdW*. * 

us^x HB17 i h*7-r4cicc<fcO, H2 
7«cSTtt«iU, 02 8&c*rrj:Mc, «5ll8HJ8PJf6 
2iSBKiW»JB6 4©IHK:|fillJB4 8 4«j«L. GMR 

■4 9.*»sw*. H2 9cc^-r<fc5cc. tmm 

[0 0 64] 0 3 0 «±©J:5KUT»62hfc»« 
^ * y 1 <D»ttJi 1 <£>±MK?S 5 ^KM^^-r 

Sirc^, S3 otc^t<t^cc, S-^ysft^-cctew 

&* 1 ©fi&ffil 1 ©R^OWflBfctt. tftlMK 7 

tt. S£ 1 ©f&fi/l 1 ©BL -rftto^GMRKCDHItCjlfijS 
H4 7**/Htr*J: ^tCRW^hToa. 
[0 06 5 ] 03 Hi, 7- F«jS*B»5<DIB»K««:^ 
f@t*^ ( 03 1 CcflVJ-iSfc:, 

v f y ? * x«^j©^fflccetf a ~<fc 9 «cr» e>nr 

GMRRCC»t,#a©7- F«»iaia*J:5«:RW6- 
[006 6 ] 3«, 0 1 8 

©«jgxe*5vrKffiHr*4. 0i9-0 2 4cc^*r 

KJfiXSoa. B3 2K5W\fc5«: % ISiI4 8^M 

» i ©sat^/i i ©±j&k: Fass«5 

L/, *<0±CCtt«»4 QSr^fiET*. JfcCC. 03 3K^ 



(8) ^2000-90 65 8 
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me 8 tsars. 

[0 06 7 ] «±©<J:5k:lt\ H8^tl^^ 
tt % If ffliM i ft £IS 1 ©E&14J1 #lfl 2 ©iK14Jl©± 
0^cnic^$hSt©WcC<, »l©»ttJll# 
^*U3R-¥-«:«>iSffl-r*Ci3Wr*ife©-C*S. C© 

[0 06 8 ] *fc, ±BB<D«a6«{C*5l»-r«. GMR 
Si Or, fiBSB*liSa©GMRil*fflC^«*ttlBl/^: 

(DGMRBIS:ffll^»a^*U*-T-«:teC»-C«, 
■*flmEm£LTJBt>«W6. ^y-ROififlKC? 

«BE««WWl*RW*Ci«:J:0, iRWtafflTSCi 

20 

[0 06 9 ] 

[01] *»IBCCfie^8S«^^: UX?4>— XMI*^? 

K9H. . 

30 [02] *iwjk:se *> * ^ m*<Dtk<Dmmmz^ 
•rwffi0o 

[03] #MKtt9m>«Uf^03 6(cttOMMl 
W4^-r»rM0o 

[04] #Ai9(Ctt9m^U4mD3 6KttOfttt 
[0 5] ^IBKZfie^ffla^^UIRT-OSeccfl&OlltS 
[0 6] 9 - F«a»*6<0»om^»WK 

ffi0o 

40 [07 ] «MKtt9MiMcc^»«imoi^«svr 
[08] ®Ms*vm^<omnomz&frRvmn<D 

[09] ^^^yR^OtSWOSdii^S^WttO 

[010] BBay^ysR^owffio^tji^&vfftt 
[0in ^m^u^m^^v^i^omKommm 
so [0 1 2 ] 0 1 i ^Tjkrmmmom^xm^-rmm 



(9) 



2 0 0 0-90658 



15 



16 



im 1 3 ] m 1 1 icfjktmMmom^xm^-rmm 
m. 

[014] ^mnic^wMj' ; tvm i fom2(Dmmm 

[01 5 ] #|PJIKSE5ffi^*y^^Sr3©»fe0<l 
£^-f»rE0. 

£^f»rffl0. 



* [025] *A!HtC& * 'J g|^©lff 5 ©*&S#I 

[026] ^^{cgf^ism^*';^T©m5©iisgw 

<DS!i)tXg«:^-r»rffi0. 

[02 7] ^WCtt9flB^*UXTO*5®%ttff 

©g?isiff£^-fWS0. 

. [02 8] ##£BJ3K;ft518^*y^©m5©5©S0« 

©ii{jsxs?r^-r»fS0. 

[029] *»9!«:flE 5 * »J 5 ©SfefeW 



?r^-rwffi0. 

[018] #»weffi9«»y*y*w*6©j»M!i 

*^-T»rffi0. 

[019] #ssBj§teft5ii^*y^©iS5©»&#i 

©l?j£X?I£^-ri0rM0. 

[020] *> a$su * y ^©f& 5 (ommm 

[021] ^B^cst^m^^y^^^s©^!^ 

©«jtl*i£^-rtfrffi0,, 

[02 2] *^Bj«:fif^jSM^*y^T-©IK5©«SPS 

[023] ^Bjtcee^MM^^y^^ns©*^^! 

[024] -^mmvcu ^ ®tu * y m+ots 5 ©^ssw 
©Kmifs*^-r(tiTffi0. : 

[01] [02] 



[030] #fS9icc«£ sbbsu * y ^T©m 5 ©njgfa 

IctoVZm 1 ©8BttB©±ffiCC7& ; 5«#rffi0, > 
[03 1] 03 0K*si>T9- Km^oiasttss^m 

■nwraa. . 

[ 0 3 2 ] *%91(cfE 5 * y ^©m 6 ©SSfeW 

©i!{)Sis ; &^-r»iS0. 

[03 3] *»w«:fie e ©sat« 
nan®®®: 

20 l-an©«ttJB 

2- M«tta 

3- *2©«ttB 

4- ««aJf8»* (GMR) 8 

5- -7- K«J3fc» 

; 6.7,8,9.10.11 
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